Abstract-Aromatic polyamidines are prepared via the polycondensation of dicarboxamides and diamines in Eaton's reagent. The polymers are investigated by elemental analysis and IR and NMR spectroscopy. Polya midines are well soluble in concentrated sulfuric acid and concentrated formic acid and in polar organic sol vents, and temperatures corresponding to their 10% weight losses are in the range 245-280°C.
In recent years, considerable attention from research ers has been focused on polyamidines (PADs) owing to the wide prospects for their use in optoelectronics, orga nometallic catalysis, medicine, enzymology, and other fields [1, 2] . Although polymers of this family show much promise, they have not been studied to a great extent.
In terms of the position of amidine groups in the polymer chain, there are two groups of PADs [3], among which PADs I have been most extensively studied [3] [4] [5] [6] . Recently, PADs II have been prepared through
the interaction of aromatic dinitriles and diamines in melt and in ionic liquids (1,3 dialkyl substituted imida zolium salts) [7, 8] . With consideration for the fact that dicarboxamides transform into dinitriles under the action of dehydrating agents [9] , it was advisable to examine the synthesis of PADs through the "direct polycondensa tion" in a condensing medium that is based on the inter action of diamines and dicarboxamides. Being one of the most effective agents for obtaining various polyheteroarylenes [10-12], Eaton's reagent (CH 3 SO 3 H : Р 2 О 5 = 10 : 1, wt/wt) was selected as a condensing medium.
RESULTS AND DISCUSSION
Aromatic PADs were synthesized according to the following general scheme. The main features of polycondensation were investi gated for the interaction of 4,4' diphenyloxydicarboxy lic acid diamide and 4,4' diaminodiphenyl oxide (syn thesis of polymer 1a).
The effect of the synthesis temperature on the molecular masses of PADs was studied in the range 100-140°С because, at temperatures below 100°С, the rate of reaction was very low, whereas decomposi tion of the main component of Eaton's reagent, meth anesulfonic acid, began at a temperature above 150°С. Polycondensation performed at 120°С and a concen tration of initial monomers of 0.6 mol/L for 10 h yielded the PAD with the highest [η] value, 0.20 dL/g. At a temperature of 100-120°С, polycondensation gave rise to a transparent light brown solution, whereas at 140°С, after 6-8 h, the reaction solution became dark brown probably owing to the degradation of monomers and/or polymers.
Further study of polycondensation showed that the molecular mass of the formed PAD is strongly affected by the concentration of the initial monomers. It was found that the highest molecular mass PAD is formed at a concentration of monomers of 0.8 mol/L; a fur ther increase in concentration leads to a marked decline in the molecular mass of PAD.
The molar ratio of phosphorus pentoxide to diamide for a concentration of monomers of 0.8 mol/L in Eaton's reagent (CH 3 SO 3 H : P 2 O 5 = 10 : 1, wt/wt) was 1.32. Because the polymer prepared under these conditions had the highest [η] value, it was advisable to investigate polycondensation at the found optimum ratio, but at higher concentrations of monomers and a higher amount of phosphorus pentoxide. As was shown in [13, 14] , the use of additional amounts of P 2 O 5 leads to a considerable increase in the molecular masses of the polymers.
Experiments demonstrated that the addition of P 2 O 5 during polycondensation resulted in the forma tion of polymers showing limited solubility in conven tional organic solvents, although this reaction occurred under homogeneous conditions. However, if additional amounts of the dehydrating agent were added at the reaction onset, well soluble polymers were formed immediately during preparation of the reaction solution. It was shown (figure) that the high est molecular mass products are formed at a monomer concentration of 1 mol/L ([η] = 0.51 dL/g).
With allowance for the found optimum conditions (Т = 120°С, t = 4-5 h, a phosphorus pentoxide to monomer molar ratio of 1.32, and a monomer con centration of 1 mol/L), various PADs were synthe sized via the above described scheme.
The polycondensation of 4,4' diphenyloxidedicar boxylic acid diamide and a number of aromatic diamines occurred under homogeneous conditions and produced PADs with high yields and [η] = 0.23-0.65 dL/g (table) . These values, in accordance with GPC studies, corresponded to M w = 8000-25000. However, in the case of diamides of iso and tereph thalic acids and diamines, only low molecular mass products were obtained. This fact makes it possible to assume that imino carbocations -C 6 H 4 -C + =NH serve as active intermediates in polycondensation. In fact, the best results were attained in the case of 4,4' diphenyloxidedicarboxylic acid diamide, which forms an imino carbocation stabilized by an electron donor ester group. In the case of diamides of iso and tereph thalic acids, the formation of imino carbocations is extremely difficult because of the presence of elec tron acceptor groups. Similar relationships were observed in [10, 11] for the synthesis of polybenzazoles and poly(ether ketones) in Eaton's reagent.
The structures of PADs were investigated by a com bination of elemental analysis, IR investigation, and 1 H and 13 C NMR spectroscopy. The chemical shift of the amidine carbon atom is observed in the T 10% ***
